Introduction
In order to improve the international comparison of DNA profiles and decrease the probability of false matches, the European Standard Set (ESS) loci was extended in 2009 from 7 to 12 autosomal STR loci [1] . Consequently, a number of new STR commercial kits that include the extended ESS loci have been developed by several companies, e.g. 
Materials and methods

Populations and samples
A total of 989 samples from presumably unrelated individuals from Somalia (N = 198), Denmark (N = 597) and Greenland (N = 194) were selected for this study. The samples were collected from paternity and family reunion cases investigated at the Section of Forensic Genetics, Department of Forensic Medicine, Faculty of Health and Medical Sciences, University of Copenhagen, Denmark.
The work was approved by the Danish ethical committee (H-1-2011-081).
DNA extraction
DNA from around 60% of the samples was extracted from blood by using the QIAamp DNA blood mini kit (Qiagen GmbH, Hilden, 1 
SE33 system
Six DNA samples were sequenced for the SE33 STR system. The DNA was first amplified by PCR using specific primers for the SE33 system (Table 1) .
A library was built from the PCR products following the manufacturer's instructions (Roche, Rapid Library (RL) preparation method manual, May 2010; rev. June 2010) and using six RL Multiplex Identifier (MID) adaptors. Emulsion PCR (emPCR) and pyrosequencing was subsequently performed according to the emPCR amplification method manual -Lib L-(Roche, May 2010; rev. June 2010) and the sequencing method manual (Roche, May 2010; rev. June 2010), respectively. A 454 GS Junior (454 Life Sciences, Branford, CT, USA) was used for the pyrosequencing. Sequencing data was scrutinized using the BioEdit Sequence Alignment Editor [2] .
Three of the DNA samples with discordances in the SE33 system were further typed with the PowerPlex 1 ESI 17 Pro kit (Promega) following the manufacturer's instructions.
Population and forensic genetic parameters
Population genetic parameters, such as allele frequencies, Hardy-Weinberg equilibrium (HWE), allelic association, AMOVA and pairwise F ST values were calculated using the Arlequin 3.5 software [3] . Allele frequencies of the 16 STRs were used to calculate pairwise F ST values for each STR system between the following 19 populations: Denmark, Somalia, Greenland (this study); CEPH populations from Africa, Middle East, Europe, America, East Asia, South Asia, Oceania [4] ; Madagascar, Morocco [5] ; Afro Americans and Hispanics [6] ; Germany [7] ; Poland [8] ; Spain [9] ; Basques [10] ; Brazil [11] . Moreover, F ST distances were also obtained for 15 of the 16 STRs (SE33 was excluded) using allele frequencies from the 19 populations listed above and the POPTREE2 software [12] . The SE33 system was not included in the analyses due to limited published data. The resulting F ST values were represented in a multidimensional scaling (MDS) plot using SPSS Statistics for Windows, ver. 17.0 (Chicago SPSS Inc.). Statistical significance for multiple tests was corrected using the Holm-Šidá k procedure [13] .
Statistical parameters of forensic interest such as power of discrimination (PD) and chance of exclusion (CE) were calculated using the formulas from Fisher [14] and Ohno [15] , respectively. Typical paternity indices (defined as the product of the geometric mean per system [16] ) for trios and duos were estimated using DNA VIEW TM version 28.103 [17] . 
The SE33 system
Sequencing results of the SE33 system are shown in Table 2 . In each of the three samples with a heterozygote/apparent homozygote discordance, a G > A transition 15 [19, 20] . Four SNPs within a polymorphic region located between 58 bp and 70 bp downstream of the repeat unit of the SE33 system have been described [19, 20] . Such polymorphisms shift the electrophoretic mobility of the amplicons due to changes in the secondary structure of the polymorphic region [19, 20] . While the SE33 amplicons obtained using the NGM SElect TM and the ESI 17 Pro kits do not include this polymorphic region, this region is included in the amplicons obtained with the ESI 17 kit. Differences in the sequence of the polymorphic region will result in different electrophoretic mobility of the SE33 alleles amplified with the ESI 17 and the NGM SElect TM kits. 
Population and forensic parameters
Allele frequencies of the 16 autosomal STRs in Somalis, Danes and Greenlanders are shown in Supplementary material 1. The observed heterozygosity ranged from 0.479 (HUMTH01 in Greenlanders) to 0.970 (SE33 in Danes). The lowest mean heterozygosity was observed in the population in Greenland (0.734) and the highest mean value was observed in the Danish population (0.825). With the exception of the D8S1179 system in Danes, no deviation from Hardy-Weinberg expectation was observed after Holm-Šidá k correction (Supplementary material 1). Significant allelic association (P < 0.05 after Holm-Šidá k correction) was only detected in one out of 120 pairwise comparisons (D12S391-D18S51) in the population in Greenland. The two STR systems located at the same chromosome (D12S391 and vWA) showed significant association (P < 0.05) in Greenlanders before the Holm-Šidá k correction.
The AMOVA analysis performed for the three studied populations showed that around 4% of the overall genetic variation could be explained by differences among populations (F ST = 0.039; P < 0.00001). Statistical significant F ST values (P < 0.00001) were also observed for the three pairwise comparisons, with values of 0.025 between Danes and Somalis, 0.047 between Danes and Greenlanders and 0.056 between Greenlanders and Somalis.
The STR allele frequencies obtained in this study for Somalis, Danes and Greenlanders were compared with STR allele frequencies from other populations. Pairwise F ST values calculated for each STR system are shown in Supplementary material 2. The two highest F ST values were observed for the TH01 system between Greenland and CEPH-Oceania (0.337) and for the D2S441 system between Morocco and CEPH-Oceania (0.299). Pairwise F ST values were also calculated for 15 of the 16 STR systems (excluding SE33) and presented in an MDS plot (Fig. 1) . The populations in Greenland, CEPH-America and CEP-Oceania showed a very distant position from any of the other populations included in the analysis (Fig. 1a) . In order to better observe the relative location of the other 16 populations, an MDS plot was drawn excluding the populations of Greenland, CEPH-America and CEPH-Oceania (Fig. 1b) . As shown in Fig. 1b, the 16 
